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DISCUSSION

Before applying selective herbicides to a pasture, 
producers must first decide what weed species they 
want to target. Doing this narrow down the herbicide 
choices available to which producers then need to 
determine the level of negative impact on pasture that 
they will accept. For producers not willing to accept 
damage to their desirable species, applications through 
spot spray, brush-on or selective herbicides and/
or the use of strategic grazing management would 
be their best options. For producers with a lower 
level of risk, they may be comfortable using a less 
selective chemical that may control a greater variety 
of undesirable species but may also have a greater 
negative effect on their pastures. 

This trial has shown that the Group 1 (formerly 
known as group A) ‘fops’ herbicides (Shogun and 
Verdict) along with the Group 3 (formerly Group D) 
propyzamide treatment (Rustler) had the greatest 
negative effects on the phalaris sward, while the 
broadleaf weed herbicides treatments (Ecopar + 
Agritone 750, Agritone 750 and Difluflenican 500 + 
LVE Agritone) had few negative effects on phalaris. 
All the treatments included in the trial affect plants 
through foliar translocation (with some treatments also 
taken up via contact), except Rustler, which affects the 
plant through root absorption. 

Ways to minimise damage to phalaris pastures, can 
include grazing short before application to reduce leaf 
area uptake and applying in winter, when desirables 
are growing slowly. It was found during the trial, that 
by reducing the leaf area of the phalaris pasture, there 
is less contact able to be made with the herbicide, 
resulting in less chemical effects on your desirable 
pasture. Livestock may also selectively graze the more 
palatable sown pasture species pastures and have 
reduced grazing pressure on unpalatable weeds until it 
becomes their only option. Through carefully managed 
grazing, the leaf area of desirable pasture species can 

be reduced while leaving the weeds and less desirable 
plant species relatively untouched by livestock, 
resulting in larger leaf area sizes and increased 
herbicide contact. 

Weed control is a long-term issue facing most farmers 
in the High Rainfall Zone, so a control plan that includes 
a range of approaches is best to reduce the risk of 
developing herbicide resistance. Generally, in pastures 
to achieve long term control of weeds, the focus should 
be on optimising the growing conditions favoured 
by the desirable sown species and preventing weed 
establishment, rather than treating weeds as they 
emerge (Eerens et al. 2002).

CONCLUSION

This trial has reinforced the need for producers to make 
well informed herbicide decisions when controlling 
weeds in grazing operations, particularly phalaris 
based pastures. To reduce the potential impacts on the 
pasture species, producers need to first prioritise what 
weed species they wish to target, and then make a 
careful decision on the appropriate control method for 
their farm. This trial has shown that the MCPA based 
selective herbicide treatments were less damaging to 
the phalaris sward, while still having a successful weed 
reduction when compared to the other treatments. All 
herbicide treatments had greater weed control than the 
control plot which received no chemical sprays. Further 
work in phalaris pastures is required to support the 
findings from the 2022 growing season.
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5.2 COMPARISON OF PASTURE VARIETIES 

Jessie Wettenhall
Southern Farming Systems 

KEY MESSAGES 

• Pasture species in these trials included phalaris,
tall fescue, perennial ryegrass, annual and Italian
ryegrass and sub-clover.

• There was a statistical varietal difference between
perennial ryegrass varieties for dry matter
production.

• There was no statistical difference in dry matter
production within the other species (phalaris, tall
fescue, annual and Italian ryegrass and sub-clover).

• The pasture variety trials will continue for the next
few years to determine variety persistence and
long-term productivity.

Keywords: pasture, livestock, phalaris, tall fescue, 
ryegrass, sub-clover

BACKGROUND

With so many options for pasture species 
currently available to producers in Australia, 
choosing the most suitable pasture variety for 
their grazing operation can be complex. Not only 
is feed production and timeliness of its production 
important, but also persistence of the species to 
ensure a return on the cost of renovation. The choice 
to renovate pastures for newer varieties can both 
increase feed production and ensure preferable 
pasture species persist. Producers also need to 
consider the suitability of a species or variety to their 
individual soil type, annual rainfall patterns, local 
growing season, and the grazing needs of  
their livestock. 

The trials are based on the Meat and Livestock 
Australia (MLA) Pasture Trial Network (PTN), an 
independent accessor of pasture varieties. It also has 
an online tool designed for producers to compare the 
performance of pasture varieties by region and species. 
As the MLA PTN tool does not cover the regions of 
the Rokewood/Geelong area, our trials aim to fill the 
gap for local producers. Most varieties in the trial 
were selected on their suitability to the local area and 
high rainfall zone, whilst some deemed not suitable 
were also included to show varietal differences within 
species and highlight the importance of pasture variety 
selection when improving pastures. Pasture species 
in these trials included phalaris, tall fescue, perennial 
ryegrass, annual and Italian ryegrass and sub-clover. 

METHOD

Trial Management

All varieties were sown on the 13th of May 2022 with 100 
kg/ha of MAP at 200 mm row spacing. Table 1 shows the 
sowing rate used for each pasture species.  

Table 1. Trial pasture species and their respective sowing rates.

Pasture species Sowing rate/ha

Phalaris 4 kg

Tall fescue 15 kg

Perennial ryegrass 15 kg

Annual &  
Italian ryegrass

21 kg (tetraploids) 
15 kg (diploids)

Sub-clover 10 kg

Slug bait was applied during the emergence phase 
to reduce the slug and snail damage to the plots. 
No herbicides were applied during the growing 
season. After biomass cuts, urea fertiliser (46% N) 
was applied at 50 kg/ha for all trials excluding sub-
clovers and annual/Italian ryegrass. The annual/
Italian ryegrass plots received 70 kg/ha of urea, to 
replace lost nitrogen.

During the year there was no grazing by livestock, 
and biomass removal was undertaken mechanically 
with a catch-and-weigh mower for biomass  
data collection. 

Varieties

Phalaris

There are two types of phalaris - prostrate,  
semi-winter dormant and summer dormant cultivars 
and newer varieties that are more erect, winter 
active (WA) and medium summer dormant. Most 
winter active varieties require rotational grazing for 
optimal survival and production, whilst the semi-
dormant varieties are more tolerant of set-stocking 
(Sergeant and Watson 2009). Winter active varieties 
were mainly used in the phalaris trial except for 
the traditional Australian phalaris which is semi 
winter dormant. The purpose of this is to show the 
difference in biomass production during different 
times within the growing season. The varieties 
trialled are outlined in Table 2.
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Variety Marketer Growth

Amplify Valley Seeds Winter active

Holdfast GT Barenbrug (bred by CSIRO) Winter active

Holdfast AGF Seeds Winter active

Stockman Upper Murray Seeds Winter active

Australian AGF Seeds Semi winter dormant

Confederate PGG Wrightson (DLF Seeds) Winter active

Table 2. Phalaris varieties, the marketer and growth period.

Variety Marketer Growth

Charlem Upper Murray Seeds Winter active

Temora DLF Seeds Winter active

SF Finesse-Q RAGT Summer active

Fortune Barenbrug Summer active

Prosper Barenbrug Winter active

Hummer DLF Seeds Summer active

Table 3. Tall fescue varieties, the marketer and growth period.

Variety Marketer Ploidy  
(no. of chromosomes) Notes on Maturity 

Victorian AGF Seeds Diploid Mid maturing, origin Vic, 
an ecotype

Avalon AR1 VicSeeds Diploid Mid-late maturing  
+ 13 days to Vic

SF Hustle AR1 RAGT Diploid Late maturing  
+ 15 days to Vic

Reason AR37 PGG Wrightson 
(DLF Seeds) Diploid Mid maturing  

+ 10 days to Vic

Base AR37 DLF Seeds Tetraploid Late maturing

Maxsyn NEA4 DLF Seeds Diploid Mid to late maturing

Table 4. Perennial ryegrass varieties, the marketer, number of chromosomes and maturity notes.

Variety Marketer Ploidy  
(no. of chromosomes) Notes on Maturity 

Fuze Barenbrug Diploid ARG – Late spring

New Tetila Vic Seeds Tetraploid ARG – Late spring

SF Pinnacle RAGT Tetraploid ARG – Late spring

Manta AusWest (DLF Seeds) Diploid Italian ryegrass  
– may survive 2 years

Tempo Barenbrug Diploid Italian ryegrass  
– may survive 2 years

Feast II DLF Seeds Tetraploid Italian ryegrass 
– may survive 2 years

Table 5. Annual and Italian ryegrass varieties, the marketer, number of chromosomes and maturity notes.

Tall Fescue

The tall fescue trial contained winter active (WA) 
and summer active (SA) cultivars. The summer active 
varieties are well suited to heavy soil types, summer 
rainfall or areas with above 600 mm annual rainfall. 
Although Rokewood has heavy clays, it may struggle 
to persist given it is generally not a wet summer 
environment. The varieties trialled are outlined in 
Table 3.

Perennial Ryegrass

All ryegrasses are identified as diploid or tetraploid. 
Diploids have two chromosomes per plant cell 
while tetraploids have four. Diploid plants have a 
lower water content per cell and therefore have a 
greater dry matter per kilogram of pasture than 
tetraploid plants. Leaves are generally smaller and 
thinner in diploids and tend to have more tillers per 
plant. Because of this, diploid grasses can provide 
dense ground cover, suited to areas of pugging 
and overgrazing. In comparison, tetraploid grasses 
are more palatable, contain marginally higher 
metabolizable energy levels and have less ground 
cover, leaving room for clovers (Dairy Australia n.d).  

In the perennial ryegrass trial, a variety of each 
ploidy was selected to show the difference in DM 
production between the two types. The varieties 
trialled are outlined in Table 4.

Annual & Italian Ryegrasses

Italian ryegrass varieties may persist into a second 
year under favourable moisture and temperature 
conditions over summer but have variable results 
as they need low summer temperatures. Annual 
ryegrasses may persist with the correct grazing 
management and climatic conditions (Launders et al. 
2010). The varieties trialled are outlined in Table 5.

Like the perennial ryegrass trial, a variety of each 
ploidy was selected to show the difference in DM 
production between the two types.

Subterranean (Sub)-Clover 

Subterranean cover has three subspecies (ssp). Ssp 
subterraneum sub-clovers are suited to well drained, 
neutral to moderately acid soils; Brachycalycinum 
sub-clovers are suited to neutral to alkaline soils; 
Yannicum sub-clovers are suited to poorly drained, 
waterlogged sandy loam and clay soils (Nichols 
2021). A variety of the three subspecies were 
selected for comparison listed in Table 6. Mainly mid 
maturing varieties were selected which allows them 
to flower and set seed before conditions dry out.

Data Collection & Analysis

Plant establishment counts were completed on the 
29th of July, approximately 10 weeks post sowing, 
using a 1 m stick, counting the number of plants in 
two crop rows and multiplying to get plants/m2.

Pasture biomass was collected during the growing 
season based on the height and density of the 
plants. Sub sample measurements were taken 
using a cordless handpiece and oven-dried to 
determine moisture content of each variety. A ride-on 
mower with a built-in weighing system was used 
to mow and weigh the standing pasture in each 
plot to determine biomass. Four cuts were taken 
at the beginning of September (measuring DM 
production over winter), mid-October (measuring 
DM production for early spring), early December 
(measuring DM production for late spring) and early 
March (measuring DM production over summer). The 
number of cuts taken was limited by trafficability in 
the paddock. Cuts were to be taken when the plants 
reached 10 cm in height or 2000 kg DM/ha, but often 
were taken at 30 cm+. At each harvest the pasture 
was cut to a residual height of 5 cm. 

Variety Marketer Sub Species Maturity

SF Yanco RAGT Yannicum Mid

Trikkala AGF Seeds Yannicum Mid

SF Narrikup RAGT Subterranean Mid

Antas Barenbrug Brachy Mid-late

Campeda Barenbrug Subterranean Mid

Bindoon DLF Seeds Subterranean Mid

Table 6. Sub-clover varieties, the marketer, sub-clover type and maturity. 
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RESULTS & DISCUSSION

Establishment

There were no statistical differences within the 
species between any of the varieties and plant 
establishment. Table 7 shows the species, sowing 
rate, observed establishment range and percentage 
of establishment. Based on Nie and Saul (2006) 
figures, the percentage establishment was low for all 
pasture species but can be regarded as ‘satisfactory’ 
if appropriately managed.

Dry Matter Yields

Phalaris

In the first year, there were no statistical differences 
between varieties for any of the biomass harvest dates. 
Holdfast produced the highest total dry matter from 
the four cuts (8296 kg DM/ha) and the newer varieties 
all outperformed the old Australian variety, which 
produced the lowest amount of total dry matter (7473 
kg DM/ha) shown in Figure 1. Out of all the pasture 
species, phalaris produced the highest dry matter over 
summer of 4439 kg DM/ha. 
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Table 7. Trial pasture species and number of seeds sown based on sowing rate and the observed establishment. 

Species Sowing Rate/ha No. of Seeds 
Sown^

Observed 
Establishment 

(Plants/m2)
% Establishment

Phalaris 4 kg 290 61 - 82 21 – 28%

Tall fescue 15 kg 645 196 - 275 30 – 43%

Perennial ryegrass 15 kg 800 283 - 328 35 – 41%

Annual & Italian 
ryegrass

21 kg (diploids),  
15 kg (tetraploids)

1120 (diploids),  
800 (tetraploids)

255 (diploids),  
244-261 (tetraploids)

23% (diploids), 
31–33% (tetraploids)

Sub-clover 10 kg 180 32 - 63 18 – 35%

^ Values taken from Nie and Saul (2006)
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Figure 1. Phalaris varieties and their dry matter (DM) production (kg DM/ha). 
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Figure 2. Tall fescue varieties and their dry matter (DM) production (kg DM/ha). 

Tall Fescue

There was no statistical difference between the tall 
fescue varieties and their dry matter production. 
Temora (WA) produced the highest amount of dry 
matter (9519 kg DM/ha) and Prosper (WA) produced 
the least dry matter (7913 kg DM/ha) shown in Figure 
2. Hummer and SF Finesse-Q (both summer active) as 
expected produced more dry matter in summer than 
the other varieties. 

Perennial Ryegrass

There was a statistical difference between perennial 
ryegrass varieties for late spring biomass and overall 
dry matter production, Table 8. Base AR37 produced 
the highest amount of total dry matter (12,486 kg DM/
ha), significantly higher than all other varieties. All other 
varieties produced between 7413 kg DM/ha (Reason 
AR37) and 8648 kg DM/ha (Avalon AR1) shown in 
Figure 3. There was also a statistically significant 
difference between variety DM production for the ‘Late 
Spring’ harvest cut, with Base AR37 producing 9830 
kg DM/ha, significantly higher than all other varieties 
which produced between 5000 to 6300 kg DM/ha 
shown in Figure 3. There was no growth over summer 
for measurement. Base AR37 was the only tetraploid 
variety in the trial, and is late maturing, which 
produced the most annual dry matter of any cultivar in 
its first year, from May to December 2022. It has also 
been the number one performer in Dairy Australia’s 
Forage Value Index for the last six years (2018-2023). 
The variety has been bred from high yielding, densely 
tillered plants that survived drought and hard sheep 
grazing (DLF Seeds, 2023). 

Annual & Italian Ryegrasses

There were no statistical differences between varieties 
and dry matter productions in the annual and Italian 
ryegrass trial. Varieties produced between 7711 kg 
DM/ha (Manta) and 6922 kg DM/ha (SF Pinnacle) 
shown in Figure 4. The annuals did not produce more 
than the perennial ryegrass species. This seems to be 
consistent with other PTN trials. Well above average 
rainfall during October and November restricted 
harvesting at this time, and they may have benefited 
from another late season cut to encourage growth. 
Annual ryegrass’ fit in the system is often during a 
pasture renovation phase to produce hay or silage. 

Subterranean (Sub) clover 

The sub-clover trials were only cut once during the 
growing season, to ensure that seed set and burr 
formation of the varieties was not suppressed. There 
were no statistical differences between sub-clover 
varieties and DM production, shown in Figure 5. DM 
production varied from 1161 kg DM/ha (Campeda) 
to 1751 kg DM/ha (Bindoon). As no herbicides were 
applied during the year to prevent damage to seed 
production, some clover varieties became outcompeted 
by grass weeds which may have contributed to less dry 
matter yield shown in Figure 6. It was noticeable that 
sub-clover did not produce the bulk of feed compared 
to the grasses and were not a stable single species 
pasture. Their shorter stature and nitrogen production 
encouraged weed invasion. Antas in particular 
produced lots of surface burr which is characteristic 
of Brachy sub species in comparison to other cultivars 
which tried to bury burr shown in Figure 7.
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Figure 3. Perennial ryegrass varieties and their dry matter (DM) production (kg DM/ha). Means followed by the same letter do not 
significantly differ (p>0.05). 
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Figure 4. Annual and Italian ryegrass varieties and their dry matter (DM) production (kg DM/ha).
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Figure 5. Sub-clover varieties and their dry matter (DM) production (kg DM/ha). 
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Table 8. Late spring biomass and total biomass production for perennial ryegrass. 

Variety Late Spring Biomass (kg DM/ha) Total Biomass Production (kg DM/ha)

Base AR37 9,830 a 12,486 a

Avalon AR1 6,299 b 8,646 b

Maxsyn NEA4 5,869 bc 8,235 b

Victorian 5,368 cd 8,052 b

Reason AR37 5,234 cd 7,413 b

SF Hustle AR1 4,978 d 7,965 b

LSD 832 1600

p-value (0.05) <0.001 0.002

Means followed by the same letter do not significantly differ (p>0.05). 

Figure 6. Bindoon trial plot invaded by winter grass (5-10-22). Figure 7. Antas surface burr (7-12-22).
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CONCLUSION

Although most of the pasture species trials did not 
have significant results, this trial still highlights the 
importance of selecting the best varieties when 
choosing to renovate pastures. This is evident in the 
perennial ryegrass trial where Base AR37 was the 
standout variety, producing significantly higher dry 
matter than all other varieties. 

The trial now looks to the future, with pasture 
persistence and productivity to be measured over 
the next few years across different seasons. In 
the sub-clover trial, whilst Bindoon sub-clover dry 
matter production was highest, the wet spring may 

have favoured seed production of the white seeded 
Yannicum sub-clovers. After the wet spring, summer 
was quite dry which may have affected the persistence 
of perennial, annual and Italian ryegrasses. Look out for 
these results in the 2023 Results Book.
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.2 5.3 INTRODUCING SUB-CLOVER INTO 
AN ESTABLISHED PASTURE 

James Palmer
Southern Farming Systems 

KEY MESSAGES 

• Direct drilling sub-clover resulted in better
establishment numbers than broadcasting when
sown at both 8 kg/ha and 16 kg/ha seeding rates.

• High amounts of dry litter in the pasture leading
into the autumn break negatively impacted
the germination of the sub-clover as the trash
insulates and slows the breakdown of the hard
sub-clover seed.

• Further assessments of the trial will investigate
how to manage the seedbank to achieve a pasture
with 30-40% sub-clover content.

Keywords: pasture, phalaris, sub-clover, grazing, 
establishment

BACKGROUND

Phalaris based pastures are commonly used in 
livestock systems across the High Rainfall Zone 
of Victoria. This is due to its benefits such as 
persistence and drought tolerance, high production, 
and being highly competitive when trying to control 
weeds. However, a disadvantage of phalaris based 
pastures is that they can dominate the pasture and 
cause a reduction in legume content.  Consequently, 
reduced pasture quality and production can be 
observed (Watson et al. 2000). 

With a grass dominant pasture, there is a high 
demand for nitrogen to support growth. Application 
of nitrogen fertiliser or increase of clover content 
are management options used to increase pasture 
productivity. Sub-clovers ability as a legume to fix 
nitrogen in the soil, as well as being high quality 
feed for livestock makes it an important tool in any 
pasture mix.  The SFS Rokewood pasture site is an 
Australian phalaris dominant pasture with very little 
clover present. This may be a consequence of previous 
grazing management and/or cricket damage. 

The aim of the trial is to measure the benefits of 
re-establishing the legume content into the phalaris 
dominant pasture and evaluate what strategies are 
most effective in ensuring good clover establishment. 

METHOD

Treatments

Five treatments were set up in 60 metre strips and 
then further subdivided into four 5 m x 15 m plots for 
assessments, shown in Figure 1. 

On May 11th 2022, Paraquat was applied at 835 mL/ha 
to suppress the dominant phalaris before sowing. 

Sowing occurred on May 17th 2022, at two sowing rates, 
8 and 16 kg/ha. Two different sowing methods were 
used, a tyned Baker Boot drill or via broadcasting with 
SuPerfect fertiliser. There was also a control treatment 
with no sub-clover sown. A mix of two Yannicum sub-
clover cultivars, Yanco (mid maturing) and Rouse (mid-
late maturing) were used for all treatments. 

Figure 1. Trial layout

Trial Management

SuPerfect fertiliser was applied at a rate of 313 kg/
ha at sowing in 2022 and a further application of 313 
kg/ha was applied in March 2023. Metarex slug bait 
was applied at 5 kg/ha during the pre-emergence 
and early emergence stages of the sub-clover 
establishment in 2022. The paddock was periodically 
grazed by Aussie White Sheep during the growing 
season to keep the pasture at about 4 cm height. 

Data Collection & Analysis

Seedling establishment counts were recorded for 
each plot using a 50 cm x 50 cm quadrat. A count 
was recorded on 29th July 2022 and 19th June 2023. 
Pasture biomass was collected in early summer using 
a ride on mower with a built-in weighing system to 
measure standing pasture in each plot. A hand cut 
sub sample was also taken and weighed and dried to 
measure moisture content. The two measurements 
were used to determine Dry Matter production.


